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DESCRIPTION OF INVENTION 



"IMPROVEMENTS IN OR RELATING TO A STAPLING MACHINE" 



THE PRESENT INVENTION relates to a stapling machine and 
more particularly relates to a stapling machine adapted for 
use in stapling items such as sheets of paper. 

A typical stapling machine for use in stapling 
together sheets of paper comprises two main components 
which are pivotally connected together. One component 
carries an anvil which is adapted to clinch the ends of two 
arms present on a staple which is ejected from the other 
component. The other component includes a staple magazine 
adapted to contain a plurality of staples, the staple 
magazine having one end aligned with a staple ejection 
slot. Means are provided to bias the staples towards the 
staple ejection slot. An ejector blade can be moved 
through the staple ejector slot to eject a staple. 
Typically, the ejector blade is moved either by pressing 
the top of the component containing the staple magazine 
downwardly, or by operating an actuating lever if the 
stapling machine is of the "pliers" type. 

A disadvantage that arises is that the staple is 
driven down towards the anvil solely by the force applied 
by the person operating the device, and if that force is 
not sufficient to cause the staple to penetrate cleanly 
through any sheets of paper located between the two 
components, then the staple may become deformed, and the 
stapling operation will not be carried out satisfactorily. 




The present invention seeks to provide an improved 
stapling machine in which the above-described disadvantage 
of prior proposed stapling machines is obviated or reduced. 

According to this invention there is provided a 
stapling machine for stapling together sheets of paper or 
the like, the stapling machine comprising a first component 
carrying an anvil adapted to clinch the ends of the arms of 
the staple, which is pivotally connected to a second 
component containing a magazine for staples, means defining 
a staple ejection slot, means for biassing staples within 
the magazine towards the staple ejection slot, and a staple 
ejector blade adapted to move through the staple ejection 
slot to eject a staple towards the anvil, the staple 
ejector blade being associated with an actuator element 
adapted to move the ejector blade, the actuator element 
being provided with means to retain the actuator spring in 
a first predetermined position until a predetermined force 
has been applied to the actuator element tending to bias 
the ejector blade downwardly, means being provided then to 
release the actuator element to permit the actuator element 
to move, driving the staple ejector blade. 

Preferably the means adapted to retain the actuator 
element in position comprise a toggle having part adapted 
to engage part of the actuator element, the toggle being 
adapted to be moved to a position in which the toggle does 
not engage the spring when said predetermined force has 
been applied to the actuator element. 



Conveniently the toggle is resiliently biassed 
towards a position in which it engages the actuator 
element. 
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Advantageously the actuating element spring is a 
spring of substantially "U" shape, presening two 
substantially parallel arms, one arm being connected to the 
staple ejection blade and being associated with said 
toggle , the other arm being movable, away from the first 
arm actuating element, to apply said predetermined force to 
the first element, means being provided to operate the 
toggle when the said other arm has been moved to apply said 
predetermined force. 

Conveniently the toggle is provided with means 
adapted to engage the free end of the said other arm of the 
actuator spring when the actuator spring hass been moved to 
apply said predetermined force. 

One embodiment of the invention may be in the form 
of a pliers stapling machine, the stapling machine 
incorporating a manually operable actuating lever which is 
pivotally connected to the first component and which 
engages said actuator spring to effect operation of the 
stapling machine. 

Preferably the actuating lever has roller means 
engaging the said other arm of said actuator spring. 

Advantageously said roller means also engage the 
first arm of said actuator spring, and the actuating handle 
is provided with resilient means adapted to bias the 
actuating handle to an initial position, so that as the 
handle is biassed towards the initial position the roller 
engages the actuating spring and moves the actuating spring 
to an initial position. 

In order that the invention may be more readily 
understood, and so that further features thereof may be 
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appreciated, the invention will now be described, by way of 
example, with reference to the accompanying drawings in 
which 



FIGURE 1 is a side view of the operative parts of 
a stapling machine, the alternate positions of some of the 
parts being shown in phantom, 

FIGURE 2 is a view illustrating the toggle and 
associated spring in perspective, and 

FIGURE 3 is an exploded view of another embodiment 
of the invention. 



Referring to the accompanying drawings, a stapling 
machine 1 is illustrated which is in the form of a pliers- 
type stapling machine. 

The stapling machine 1 incorporates a lower 
elongate component 2 carrying, at its forward end (i.e. to 
the left as shown in Figure 1) an anvil 3 adapted to clinch 
the lower end of staples ejected from an upper component 4 
which is pivotally connected to the lower component about 
a pivot point 5. 

The upper component 4 comprises a hollow housing 
which contains an elongate staple magazine 6 adapted to 
receive a "strip" of staples. A slidable pusher element 7 
is associated with the magazine 6 and is associated with a 
spring element 8 which is adapted to bias the pusher 
element along the staple magazine 6 to bias staples therein 
towards an ejection slot 9 which is provided at the forward 
end of the component 4 substantially in alignment with the 
anvil 3. 



A staple ejector blade 10 is provided which is 
movable through the ejection slot 9 to eject a staple, from 
the magazine, towards the anvil 3. The ejector blade 10 is 
movable within an appropriate guide slot provided within 
the housing, and the upper end of the ejector blade 10 is 
provided with an aperture 11 which receives the forward end 
of an ejector spring element 12. 

The ejector spring element 12 is of "U" or "hair- 
pin" configuration and has a first substantially linear 
part 13, the end of which passes through the aperture 11, 
a curved portion 14 which extends around a locating pin 15, 
and a further linear portion 16 which extends parallel with 
the first linear part 13 but beneath that first part 13. 
An aperture 17 is formed in the first linear part, as can 
be seen in Figure 2. A toggle 18 is associated with the 
aperture. 

The toggle 18 comprises an element which is 
mounted pivotally to pivot about a pivot axis 19 and is 
spring biassed by means of a spring 20 to adopt a position 
in which the toggle is tilted to the left about the pivot 
axis 19 as shown in Figures 2 and 3. The toggle 18 has a 
projection 21 provided at its upper end adapted to pass 
through the aperture 17 and is also provided with a 
shoulder 22 adjacent the projection 21 which, in the 
initial condition of the toggle, is adapted to engage the 
under-surface of the linear portion 13 of the actuating 
spring 12 adjacent the aperture 17. it will be appreciated 
that with the toggle in the condition illustrated in Figure 
1, a region of the actuating spring 12 adjacent the 
aperture 17 in the linear part 13 engages the shoulder 22, 
and thus that part of the spring cannot move downwardly. 
The upper part of the toggle 18 is, however, dimensioned to 
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pass through the aperture 17 when the toggle 18 is aligned 
with the aperture. 

The toggle is provided with a projecting foot 2 3 
which projects towards the right of the toggle adjacent the 
base of the toggle as shown in the accompanying drawings . 

An actuating lever 24 is provided which is an 
elongate element having a first exposed actuating end 
portion 25 and a substantially centrally disposed pivot pin 
26 which pivotally connects the actuating lever to the 
first component 2 which carries the anvil at a point 
substantially half-way between the pivot point 5( between 
the first component 2 and the second component 4) and the 
anvil 3. The other end of the actuating lever 24 carries 
a roller 27 which engages the upper surface of the lower 
part 16 of the actuating spring 12 . 

It is to be observed that the length of the lower 
part 16 of the actuating spring 12 is such that if the 
lower part is moved downwardly the end of the lower part 16 
of the actuating spring 12 will touch the foot 2 3 provided 
on the toggle 18. 

A spring 18 is provided is provided engaging the 
actuating lever 24 and a stop 29 provided at the rear end 
of the second component 2 to bias the actuating lever 
downwardly. This has the effect of keeping the device in 
the condition shown in Figure 1 with the jaws open. 

When the described device is to be utilised staples 
are located in the staple magazine and the staple pusher 7 
will then, under the influence of the spring 8, bias the 
staples towawrds the ejection slot 9. A staple will 
therefore be present in the ejection slot 9 when the 




stapling machine is in the condition illustrated in 
Figure 1 in which the staple ejector blade 10 is in an 
elevated condition. 

The toggle 18 is tilted towards the left, as shown 
in the drawings, under the biassing effect of the 
spring 20, thus retaining the upper part of the actuating 
spring 12 in the upper position. A plurality of sheets of 
paper to be stapled together may be located between the 
component 2 carrying the anvil and the component 4, 
carrying the staple magazine and the staple ejector blade, 
and the rear part of the stapling machine (that is to say 
the part shown towards the right in Figure 1) is grasped 
with the upper rear part of the upper component 4 being 
received in the palm of the hand, and with the fingers 
engaging the operating part 25 of the actuating lever 24. 
As initial pressure is applied to the actuating lever 24, 
the lever pivots about the roller 27 against the bias of 
the spring 28. This serves to cause the lower component 2 
to pivot about the pivot axis 5, moving the real location 
of the pivot axis 26. This movement of the lower component 
continues until the sheets of paper located between the 
upper component 4 and the lower component 2 have been 
gripped. A subsequent application of pressure to the 
actuating lever 24 causes the lever to pivot about the 
pivot axis 26. The causes the roller 27 to move towards 
the left (as shown in Figure 1) and downwardly. This 
causes the lower part 16 of the ejector spring 12 to move 
downwardly to the position shown in phantom in Figure 1. 
This downwawrd movement of the lower portion of the spring 
16 applies a significant force to the upper part of the 
spring tending to move the upper part of the spring 
downwardly. However, the upper part of the spring cannot 
move downwardly because of the action of the toggle 18 . 
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When the lower part 16 of the spring 12 has* moved 
downwardly by a certain extent, a significant force exists 
tending to bias the upper part 12 of the spring to move 
donwardly and then the end of the lower part of the spring 
engages the rearwardly extending foot 23 provided on the 
toggle 18. Further movement of the actuating lever 24 
causes the toggle to pivot, in a clockwise sense, about the 
pivot axis 19, against the bias provided by the spring 20. 
When the toggle has pivotted, the shoulder 22 is aligned 
with the forward part of the aperture 17 and the upper 
part 13 of the actuator spring 12 can then move downwardly. 
The upper part of the toggle 18 thus passes through the 
aperture 17. The upper part of the actuator spring 12 is, 
of course, biassed downwardly with a significant force 
because the lower part 16 of the spring has been moved 
downwardly by the roller 27. 

Thus, the upper part 13 of the actuator spring 12 
does move downwardly, forcing the staple ejector blade 10 
downwardly through the ejection slot 9, causing a staple to 
be ejected through the slot 9. The ends of the arms of the 
staple are passed through the sheets of paper engaged 
between the upper component 4 and the lower component 2, 
and are clinched by the anvil 3 . 

The actuating lever is then released. The 
spring 28 which engages the interior of the actuating 
arm 24 and a stop 29 forces the actuating lever back to the 
initial condition. As the lever moves in a clockwise sense 
about the pivot point 26 as shown in Figure l the roller 27 
engages the underside of the upper part 13 of the actuator 
spring 12. The entire spring thus rotates about the 
locating pin 15 until it returns to the initial positon of 
Figure 1. The lower part of the spring thus also moves 
upwardly and under the influence of the biassing spring 20 
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the toggle returns to its initial condition. The described 
cycle of operation can then be repeated. 

The prime advantage of a stapling machine as 
described above is that the staple is not ejected until the 
person actuating the machine has applied sufficient force 
to the actuating lever 24 to cause the above described 
chain of events to commence. Thus a predetermined amount 
of force has been stored in the stapling machine, because 
a predetermined deformation has been applied to the 
actuator spring 12. This force is selected to be 
sufficient to drive a staple through an appropriate number 
of sheets of paper. The device operates with an impulse or 
"click" so that the person operating the device is well 
aware of the fact that the device has operated to staple 
the sheets of paper together. 

Referring to Figure 3 a modified emnbodiment of the 
invention comprises a stapling machine 31 which 
incorporates a lower elongate component 32 in the form of 
an anvil carrier which carries, at its forward end, an 
anvil 33 to clinch the lower ends of staples. The anvil 33 
is retained in position by an anvil retainig spring 34, the 
spring defining an aperture 3 5 which engages a spigot 3 6 
carried by the anvil carrier 32. One end of the spring 34 
retains the anvil and the other end of the spring defines 
an upwardly extending arch 37 which engages the under- 
surface of a magazine carrier 38. The magazine carrier is 
of channel-form. The side walls 39 of the magazine carrier 
terminate, at the forward end, with inwardly directed 
flanges 40 and the side walls of the magazine carrier 
define arcuate apertures 41. One side wall of the magazine 
carrier, as visible in Figure 3 defines an aperture 42 
which forms a "window". Contained within the magazine 
carrier 38 is a magazine 43 having side walls 44, the side 
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walls terminating at the forward end with inwardly 
dxrected flanges 45. The magazine is adapted to receive a 
strip of staples. Slidably mounted within the magazine is 
a staple pusher 4 6 which is moulded integrally of plastic 
and which has an upstanding projection 47 adapted to engage 
a constant tension spring 48. The constant tension spring 
comprises two end portions 49 which each terminate with a 
spiral portion 50, these portions 49 being inter-connected 
by an intermediate piece 51. The intermediate piece 51 is 
adapted to engage the abutment 47 provided on the staple 
Pusher 46. The spiral portions are adapted to engage a 
spring guide 52 which in turn is adapted to be received 
wxthxn an appropriate cavity formed in the under-surf ace of 
a staple steady 53. The staple steady is adapted to lie 
over staples present in the magazine. The staple steady 53 
is provided with a lug 54 and the side walls of the 
magazine holder 38 are provided with lugs 55, the lugs 54 
and 55 being adapted to engage trunions 56 provided for 
that purpose on the anvil holder 32. 

The staple steady 53 defines an aperture 57 in its 
side wall adapted to be co-aligned with the aperture 42 in 
the side wall of a magazine holder 38. 

A toggle 58 is provided having a bore 59 
therethrough adapted to receive a pin which also passes 
through apertures 60 formed in upstanding wall portions 
provided on the top of the staple steady 53 . The toggle is 
thus pivotally mounted in position. The toggle may be 
sprxng biased by means of an appropriate spring as in the 
manner of the toggle 18 described with reference to 
Figure 1. The upper part of the toggle is provided with a 
Projection 61 adapted to pass through an aperture 62 formed 
in the upper part 63 of a spring 64 of »u» or "hair-pin- 
configuration, the lower arms 65 of the spring being of 
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lesser extent than the upper arm 63. The spring is adapted 
to be received on top of the staple steady 53. 

A cover 66 is provided adapted to be mounted over 
the components described above, the cover 66 presenting a 
window or aperture 67 in the side thereof adapted to be co- 
aligned with the apertures 42 and 57 described below. A 
release catch 68 is provided which is associated with a 
release catch clip 69 so that the release catch clip can be 
mounted on the front of the cover. 

A staple ejector blade 70 is provided defining an 
aperture therein 71 which engages a projection 72 provided 
at the forward end of the upper arm 63 of the spring 64. 

A carrier front plate 73 is provided adapted to be 
mounted on the carrier. 

A lower actuating lever 74 is provided which has, 
substantially at its mid-point, a bearing 75 which is 
adapted to be received within a recess 76 provided at the 
mid-point of the anvil carrier 32. A roller 76 is provided 
at the forward end of the actuating lever 74, the roller 
passing through the arcuate slots 41 and engaging the upper 
surface and the lower part 65 of the spring 64. 

It is to be appreciated that by actuating the 
catch 68 the magazine may be moved forwardly so it projects 
from the housing 66, enabling the supply of staples within 
the magazine to be replenished. 

When the magazine is pushed back into the housing 
the staple ejector 47 will engage the portion 51 of the 
spring 48, and as the staple ejector is moved further 
towards the right as shown in Figure 1 the spiral 
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portions 51 of the spring will tend to unwind, thus placing 
the spring under tension and applying a bias to the staple 
ejector 4 6 tending to move the staple ejector towards the 
left, thus biasing staples towards the ejection slot. 

In an initial condition the toggle 58 is in a 
forward position, with the projection 61 passing through 
the aperture 62 and the shoulder, adjacent the projection, 
engaging the upper arm 63 of the spring. When pressure is 
applied to the actuating lever 74 the anvil carrier will 
tend to move pivotally upwardly thus gripping any paper 
located between the anvil and the magazine holder, and also 
the lower part 65 of the spring will tend to move 
downwardly, due to the force applied thereto by the 
roller 76. When the lower end of the spring engages the 
projecting foot provided on the toggle, the toggle will be 
pivotted, enabling the upper part 63 of the spring to move 
downwardly under the bias applied thereto due to the 
tension present in the spring 64. The staple ejector blade 
will thus move downwardly swiftly, causing a staple to be 
ejected. 

The spring 48 may have markings present on the part 
thereof that forms the coil 50 adjacent the apertures 42 
and 57 when the supply of staples is about to be exhausted. 
This marking will then be visible through a slit 52' 
provided for that purpose in spring guide 52, the aperture 
or window 67 formed in the housing 66 to provide an 
indication that the supply of staples is about to be 
exhausted. 

Whilst the invention has been described by way of 
example with reference to one embodiment it is to be 
appreciated that many modifications may be effected without 
departing from the scope of the invention as defined by the 
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following Claims. For example, whilst the invention has 
been described with reference to an embodiment in which 
there is a single window provided on one side of the main 
housing 31 to enable the stages of the supply of staples to 
be observed, in a modified embodiment two windows may be 
provided, one on each side of the housing. Thus the status 
of the supply of staples may be observed from either side 
of the housing. 
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CLAIMS : 



1. A stapling machine for stapling together sheets of 

paper or the like, the stapling machine comprising a first 
component carrying an anvil adapted to clinch the ends of 
the arms of the staple, which is pivotally connected to a 
second component containing a magazine for staples, means 
defining a staple ejection slot, means for biassing staples 
within the magazine towards the staple ejection slot, and 
a staple ejector blade adapted to move through the staple 
ejection slot to eject a staple towards the anvil, the 
staple ejector blade being associated with an actuator 
element adapted to move the ejector blade, the actuator 
element being provided with means to retain the actuator 
spring in a first predetermined position until a 
predetermined force has been applied to the actuator 
element tending to bias the ejector blade downwardly, means 
being provided then to release the actuator element to 
permit the actuator element to move, driving the staple 
ejector blade. 

2. A stapling machine according to Claim 1 wherein the 
means adapted to retain the actuator element in position 
comprise a toggle having part adapted to engage part of the 
actuator element, the toggle being adapted to be moved to 
a position in which the toggle does not engage the spring 
when said predetermined force has been applied to the 
actuator element. 

3. A stapling machine according to Claim 2 wherein the 
toggle is resiliency biassed towards a position in which 
it engages the actuator element. 
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4. A stapling machine according to Claim 2 or Claim 3 

wherein the actuating element is a spring of substantially 



•U» shape, presenting two substantially parallel arms, one 
arm being connected to the staple ejection blade and being 
associated with the said toggle, the other arm being 
movable, away from the first arm actuating element, to 
apply said predetermined force to the first element, means 
being provided to operate the toggle when the said other 
arm has been moved to apply said predetermined force. 

5. A stapling machine according to Claim 4 wherein the 
toggle is provided with means adapted to engage the free 
end of the said other arm of the actuator spring when the 
actuator spring has been moved to apply said predetermined 
extent . 

6. A stapling machine according to Claim 4 or 5 in the 
form of a pliers stapling machine, the stapling machine 
incorporating a manually operable actuating lever which is 
pivotally connected to the first component and which 
engages said actuator spring to effect operation of the 
stapling machine. 

7. A stapling machine according to Claim 6 wherein the 
actuating lever has roller means engaging the said other 
arm of said actuator spring. 

8 * A stapling machine according to Claim 7 wherein 

said roller means also engage the first arm of said 
actuator spring, and the actuating handle is provided with 
resilient means adapted to bias the actuating handle to an 
initial position, so that as the handle is biassed towards 
the initial position the roller engages the actuating 
spring and moves the actuating spring to an initial 
position. 



9 - A stapling machine substantially as herein 

described with reference to and as shown in Figures 1 and 
2 of the accompanying drawings. 

10 • A stapling machine substantially as herein 

described with reference to and as shown in Figure 3 of the 
accompanying drawings. 

11. Any novel feature or combination of features 

disclosed herein. 
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